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ABSTRACT
Tuberculosis (TB) caused by Mycobacterium tuberculosis, remains key global public health concern in terms of morbidity, mortality and cost for care. The study aimed at assessing prevalence and treatment outcomes of tuberculosis in the past five years. A retrospective study was conducted by collecting data from TB Registry Unit at Debre Sina and Aremanya health centers from 2014-2018. Study areas were selected using purposive sampling methods and permission was obtained from the study areas. Data were entered and analyzed using the SPSS version 20. A total of 221 TB patients were registered and attended DOTs service in the two governmental health centers. Out of these 116 (52.5%) of the TB patients were males and 105 (47.5%) were females. In this study the proportion of Pulmonary tuberculosis was 175 (79.2%), among these 79 (35.7%) were smear positive, 96 (43.4%) were smear negative, 44 (19.9%) extra pulmonary TB and 2 (0.9%) were Multi drug resistant TB. The highest prevalence of TB cases 137 (62%) occurred in the age group of 15-44 (X2 =26.110, p-value= 0.002). The prevalence of all forms of TB was higher in urban (56.6%) than TB patients were living in rural (43.4%). The prevalence of TB/HIV co-infection in the study area was higher 19% (X2=9.534, p-value 0.023). Finally the study indicated that males were more affected in TB than females. In addition the disease was more common in the productive age (15-44) groups. There was an increment of treatment success rate from the end of 2014 to 2018 in the two health centers. The Case Detection Rate (CDR) of the study area was low (45.8%). In conclusion, the retrospective study showed that the year specific prevalence of TB were gradually declining while the relapsed and deaths cases were rising  associated to prevalence of HIV in the last five years. Therefore, TB elimination programme should concentrate on the TB/HIV co-infection, reproductive age groups, males and case detection rate of Pulmonary TB.
Keywords: Tuberculosis (TB), pulmonary tuberculosis (PTB), Extra Pulmonary tuberculosis (EPTB), Multidrug resistance TB (MDR-TB) 

1. INTRODUCTION 
1.1 Background of the Study

Tuberculosis (TB) is a threat to human and animal health causing mortality, morbidity and economic losses in the world, particularly in developing countries (Pal et al., 2014). TB a bacterial disease caused by Mycobacterium tuberculosis and occasionally caused by other species of MTB complex such as M. bovine, M. africanum and M.canetti. The genus Mycobacterium is divided into two main groups: M. tuberculosis complex and environmental Mycobacterium or non-tuberculosis Mycobacterium (FMOH, 2016). M. tuberculosis is a small, aerobic, non-motile and rod-shaped bacillus (Dolin, et al., 2010). MTB is a rod-shape; non-spore forming bacillus called acid- fast due to its staining characteristics in laboratory (FMOH, 2007).
 It remains a major global health problem and causes ill-health among millions of people each year and ranks as the second leading cause of death from an infectious disease worldwide next to HIV (WHO, 2013 and WHO, 2014). There are two types of tuberculosis; pulmonary tuberculosis (PTB) and extra pulmonary tuberculosis (EPTB). The disease is spread via droplet infection when people with pulmonary TB discharge the bacilli while coughing, sneezing and talking (Admasu and Kebede, 2011). It is clinically diagnosed as pulmonary tuberculosis and extra-pulmonary tuberculosis contributing to 80% and 20% of the TB infections, that patients suffer from them, respectively (Randal, 2016).

Globally, the best estimate is that 10 million people developed TB disease in 2017 from these 5.8 million men, 3.2 women and 1 million children. The majority occurred in people living in low and middle income countries. The TB epidemic has further been exacerbated by HIV/AIDS pandemic and the emergence of multidrug resistant tuberculosis (MDR-TB) and extensively drug resistant tuberculosis (XDR TB). There were cases in all countries and age groups, but overall 90% were adults (aged ≥15 years), 9% were people living  with HIV (72%) in Africa) and two thirds were in eight countries: India 27%, china 9%, Indonesia 8% Philippines 6%, Pakistan 5%, Nigeria 4%, Bangladesh 4% south Africa 3% (WHO, 2018). In developing countries, the annual infection rate of TB was reached 2% or more and dropped to 0.5% in developed countries (Getahun et al., 2010). Ethiopia is among the 22 high TB burden, 27 high multidrug resistant TB burden and 41 high TB/HIV co-infected countries (Global TB report, 2014)

Ethiopia ranks 3rd in Africa and 8th among the 22 highest tuberculosis burdened countries in the world. The prevalence of all forms of TB is estimated at 261 per 100,000 populations, leading to an annual mortality rate of 64 per 100,000 populations. The incidence rate of all forms of TB is estimated at 359 per 100,000 populations, while the incidence rate of smear-positive TB is 108 per 100,000 populations. The TB case detection rate, treatment success rate and TB cure rate are 74%, 82.5% and 67%, respectively (WHO, 2018). 
In the year 2009/10 Ethiopia registered 146,172 cases of TB. Among these, 139,261 were new cases; 46,132 new smear-positive (33.1%); 49,037 new smear-negative (35.2%); 44,092 new extra-pulmonary TB (31.6%). TB is affecting all sex and age groups. Poverty is a risk factor for developing TB, which places Ethiopia as a high-risk environment (FDREMOH, 2011). Despite several interventions including providing TB detection and treatment services in both public and private healthcare facilities (FMOH, 2009), TB continues as a major public health concern in Ethiopia (WHO, 2017). 

Research findings from different parts of Ethiopia supported the presence of high TB prevalence among TB suspected patients: 7.3% in Arsi zone (Hamusse et al., 2017), and 9.2% from south East Ethiopia (Tulu et al., 2014) 19.4% in Gamo Gofa (Zerdo et al., 2014) 14.2% in Metehara hospital (Yohans et al., 2012). In summary based on various studies, TB prevalence ranges from 1.8% in Afar (Legesse et al., 2013) to 21% in Eastern Ethiopia (Mekonnen, 2014). 
One of the high TB burden Regions in Ethiopia is Amhara National Regional State (WHO, 2014). Also different community and facility based studies showed that TB is major public health problem in Amhara Region: 155-203 per 100,000 in West Gojjam (Geberaegziabher et al., 2016) 2.6% in Dessie and Debre Berhan (Semunigus et al., 2016), 4.5% in Dabat (Tadesse et al., 2011) and 6.2% in Dessie hospital (Amare et al., 2013).
Research findings from Debre Berhan zonal hospital were supported the presence of high TB prevalence among TB suspected patient (Firdie et al., 2016). Although the WHO (2013) show that over the third of the population has been exposed to TB, the actual magnitude of the TB epidemic has not been accurately determined, due to low health service coverage and poorly developed health information system in the country. In addition the available data in the country suggests wide variations in the TB prevalence, TB patients with known HIV status, prevalence of TB/HIV co-infection, treatment success rate and among the different localities. Tarmaber woreda is one of the woreda found in north Shoa zone, at the present all governmental health centers in the Woreda gives diagnostic and treatment services for TB patients based on the direct observed treatment short course (DOTS) programmes. No study has described the prevalence and treatment outcomes of TB at Debre Sina and Aremanya health centers. Therefore, the present study was aimed at assessing the prevalence and treatment outcomes of TB at Debre Sina and Aremanya health centers in the year between 2014- 2018 G.C. Hence, assessment of TB prevalence and treatment outcomes of TB patients help to vital to generate up-to-date information and evaluate the achievement of DOTs service against the world health organization target.    
1.2. Statement of the problem 
Despite Tuberculosis (TB) being a long-standing, worldwide disease the global burden of disease attributable to TB continues to be a major public health concern. For example South-East Asia and Western Pacific Regions accounted for 58% of the world’s TB cases and India and China had the largest number of cases representing 26% and 12% of the global total respectively (WHO, 2013). In 2013 alone there were an estimated 9.0 million new cases of TB worldwide and 1.5 million deaths attributable to TB, 80% of which were occurring from 22 High-Burden Countries (Noppert et al., 2015). Ethiopia is the seventh ranked country in the world and the second ranked country in Africa among the 22 high burden countries in the world and one of the high TB burden Regions in Ethiopia is Amhara Regional State (WHO, 2014).

The main reason why I am interested to conduct this thesis was; when I frequently visited the two health centers (Debre Sina and Armanya), almost half of the patients were coughing. I hesitated whether there were TB patients or not. Finally I have decided to study five year prevalence and treatment outcomes of TB at both health centers. Studies particularly related to prevalence of TB were also conducted in different parts of Ethiopia. Among these, research done at Debre Berhan zonal hospital (Firdie et al., 2016) and Gambella regional hospital recorded the presence of high TB prevalence among TB suspected patients (Demeke and Legesse, 2013). However, due to health service coverage and poorly developed health information system in the country, the actual magnitude of the TB epidemic has not been accurately determined (WHO, 2013). Although attempts were made in case studies of some localities in Amhara Region, there is little if any information about the current status of TB prevalence and treatment outcomes in Tarmaber Woreda.  

 1.3. Objectives 

1.3.1 General objective
The general objective of the study was to assess the prevalence and treatment outcomes of TB among patients who were diagnosed at Debre sina and Armanya health centers from January 1, 2014 to December 30, 2018 based on secondary data of the health centers from TB Registry Unit (TB Patient record book).
 1.3.2. Specific objectives

 The study had the following three specific objectives about TB. These were to:
· Show the prevalence of TB cases by different socio demographic characters (sex, age category and living area) at the study site.
· Assess the trend of TB prevalence and TB/HIV co-infection from 2014-2018.  

· Evaluate case detection rate, type of cases and TB treatment outcomes especially treatment success rate of TB among patients who were diagnosed at the study sites.
2. LITERATURE REVIEW

 2.1. Tuberculosis

Tuberculosis is a bacterial disease caused by Mycobacterium tuberculosis. The genus Mycobacterium is divided into two main groups: M .tuberculosis complex and environmental Mycobacterium or non-tuberculosis Mycobacterium. The M. tuberculosis complex comprises the closely related species M. tuberculosis, M. bovis, M. africanum, M. microti and M. canettii. These species are the causative agents of TB in humans and animals. M. tuberculosisis was the major causes of human TB all over the world (Smith, 2003). 

M. tuberculosis is an acid fast bacillus (AFB), a rod shaped bacillus 0.8-5 micrometer in length and 0.2-0.6 micrometer in thickness, having a waxy cell wall due to its high lipid content. It is killed by direct sun light, by boiling, and pasteurization but which persist for several days to months in a dark area (WHO, 2014). People with prolonged, frequent, or close contact with people with TB are at particularly high risk of becoming infected, with an estimated 22% infection rate (Van Zyl Smit et al., 2010). A person with active but untreated tuberculosis may infect 10–15 (or more) other people per year (Restrop, 2007). There are two types of tuberculosis; pulmonary tuberculosis (PTB) and extra pulmonary tuberculosis (EPTB).
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Figure 1: Scanning electron micrograph of M. tuberculosis (Accessed from CDC on 2/6/2018)
2.1.1. Pulmonary Tuberculosis (PTB) 

Pulmonary Tuberculosis refers to any bacteriologically confirmed or clinically diagnosed case of TB involving the lung parenchyma or trachea bronchial tree and it accounts for 80% of all TB cases (FMOH, 2016). Case detection rate of pulmonary TB (CDR) is the activity of recognizing active tuberculosis cases through sputum examination. In Ethiopia many studies show the case detection rate of smear positive pulmonary TB among these, Harar 95%, Dire Dawa 81%, Addis Ababa 63%, Tigray 25% , Amhara 23% (FMOH, 2016) Nekemte 38.8% (Ajema, 2015)  and at  National level Ethiopia 62% (Global TB report, 2014).
A smear positive pulmonary TB patient has at least two initial sputum smear examinations positive for acid fast bacilli (AFB) by direct microscopy or a one initial smear examination positive for AFB by direct microscopy, culture positive and radiographic abnormality consistent with active TB as determined by a clinician. Detection of the most infectious cases of tuberculosis-sputum smear-positive pulmonary cases is an essential component of the control of tuberculosis (FMOH, 2008).

A longitudinal study carried out in Addis Ababa that summarized socio-demographic and medical information of 6,450 registered TB patients, show among the total, 25.6% were smear positive, 33.9% were smear negatives and 40.5% were extra pulmonary TB patients (Getahun et al., 2011)
A patient with sputum suggestive of TB, with at least two sputum specimens which are negative for AFB by microscopy, and with chest radiographic abnormalities consistent with active PTB and lack of clinical response to one week of broad spectrum antibiotic therapy (FMOH, 2008). The increases in smear-negative PTB diagnosis in Ethiopia could be attributed to several factors: on adherence to diagnostic algorithm, poor quality of sputum-microscopy and HIV/TB co-infection. Non-adherence to the national diagnostic algorithm is a common problem in hospitals; contributing to the over-diagnosis of smear-negative PTB in the study areas (Mengiste et al., 2005). Poor quality and examination of a sub optimal number of sputum-smears could partly be contributing to the high diagnosis of smear negative PTB diagnosis (Hawken et al., 2001).

2.1.2. Extra Pulmonary Tuberculosis (EPTB)

Tuberculosis in organs other than the lungs, proven by one culture-positive specimen from extra-pulmonary sites. The most common types of EPTB are lymphadenitis, pleural effusion, TB of bones and/or joints, intestinal TB and Tuberculosis meningitis (FMOH, 2008). EPTB contributes to 20-30% of all TB cases. EPTB involvement is more commonly seen in HIV patients with advanced immune-suppression and young children. There is no standard protocol to diagnose TB in organs other than the lung (FMOH, 2016). In EPTB, patients may present with non-specific symptoms (unintentional weight loss, night sweats, and fever for more than 2 weeks. Other symptoms depend on the site or organ affected. If a patient has EPTB, look for pulmonary TB with sputum smears and chest x-ray but keep in mind that many patients with EPTB do not have coexisting pulmonary TB. Patients will present with constitutional symptoms (fever, night sweats, weight loss) and local features related to the site of the disease. Often diagnosis is based on clinical judgment.

Globally, there were 8.6 million new TB cases in 2012 and an estimated 1 million people developed EPTB. In Africa, the proportion of EPTB infection was reported as 17.7% by the year 2013. In Ethiopia, 32.5% EPTB proportion was stated by the year 2012 among the total TB cases (Alemu, 2016).

The prevalence of EPTB among new and relapse TB cases globally in 2016 was 15%. The lowest prevalence (8%) was recorded in the WHO Western Pacific Region while the highest (24%) was recorded in the Eastern Mediterranean (WHO, 2017). There is variation in the proportion of EPTB among TB cases in Africa with 5.2%, 31.7% and 41.3% reported for Nigeria and Ethiopia and Djibouti respectively (WHO, 2015). A retrospective study of patients in Accra, Ghana indicate, Out of 3,704 TB patients, There were 728 patients (21.8%) who had extra-pulmonary TB (Sally-Ann, 2019), Swaziland (18.4%), Cameroon (19.4%) and Botswana (25%) (WHO, 2017). Other Retrospective study in North Shoa Administrative Zone, Amhara Regional State, a total of 739 patients who were treated for TB at the three public hospitals (Ataye, Debre Berhan, and Mehal Meda) were included in this study EPTB 17.5% and  PTB 80.9% (Solomon et al., 2017). 

 2.1.3 Multidrug Resistant Tuberculosis (MDR-TB)
MDR-TB is a health challenge. A countrywide survey in Ethiopia between 2003 and 2006 showed that the prevalence of MDR-TB was 1.6% in new TB cases and 11.8% in retreatment cases. In addition, there was a high TB/HIV co-infection rate, with 25% of registered TB cases also testing positive for HIV (WHO, 2018).
MDR-TB is a problem due to poor management and quality of anti- tuberculosis drugs. MDR-TB is defined as a form of TB infection caused by bacteria that are resistant to treatment with at least two of the most powerful first-line treatment anti-TB drugs (WHO, 2017). Treatment of MDR-TB requires treatment with second-line drugs, usually four or more anti-TB drugs for a minimum of 6 months, and possibly extending for 18–24 months. Extensively drug-resistant tuberculosis (XDR-TB) is a form of tuberculosis caused by bacteria that are resistant to some of the most effective anti-TB drugs. XDR-TB strains have arisen after the mismanagement of individuals with multidrug-resistant TB (MDR-TB). 
The main barrier that affects the control of TB is high burden of multidrug-resistant TB. The major contributing factor identified for the spread of MDR-TB is poor infection control (WHO TB report, 2013). A report of FMOH showed that about half million new cases of MDR-TB emerged yearly and kills an estimate of 110,000 individuals every year. Globally in 2016, an estimated 4.1% of new cases and 19% of previously treated cases had MDR-TB (Global TB report, 2017). There are a number of published studies on MDR-TB available worldwide. However, accurate data on MDR-TB in Ethiopia is scarce.

Ethiopia ranked fifth with new cases of MDR-TB each year and is one of the 27 countries with high MDR-TB burden (WHO, 2018). Even if MDR-TB is highly prevalent in retreated TB cases, the prevalence of MDR-TB in newly diagnosed TB patients has been reported to be 2.8% (WHO TB report, 2013). The disease can be prevented by introducing mechanisms like rapid diagnosis of the causative agent, completion of the therapy, identifying molecular basis of resistance and use of vaccine in case of children.

2.2. Burden of TB 

 2.2.1. International burden of TB

TB is the second most frequent cause of deaths among infectious diseases particularly in least developing countries. The HIV epidemic and emigration from high-prevalence countries was considered to be the reasons for the increase. Globally, the best estimate is that 10 million people developed TB disease in 2017: 5.8 million men, 3.2 women and 1 million children. There were cases in all countries and age groups, but overall 90% were adults (aged ≥15 years), 9 % were people living HIV (72%) in Africa). According to (WHO, 2018) in 2017, TB caused an estimated 1.3 million TB deaths among HIV negative and there were an additional 300,000 deaths among HIV positive people worldwide. 

The 30 high burden countries accounted for 87% of all estimated incident cases worldwide and two thirds were in eight countries: India 27%, china 9%, Indonesia 8% Philippines 6%, Pakistan 5%, Nigeria 4%, Bangladesh 4% south Africa 3% (WHO, 2018). The disease burden caused by TB is falling globally in all WHO regions, and in most countries, but not fast enough to reach the first (2020) milestones of the end TB strategy. Worldwide, the TB incidence rate is falling at about 2% per years. The fastest regional declines from 2013 to 2017 were in the WHO European Region 5% per years and WHO African Region 4% per years. This shows the reduction of this burden is due to high awareness on detection, treatment and funding gaps as well as the development of new tools.

 2.2.2. Burden of TB in Ethiopia

According to (WHO, 2014) report Ethiopia is the seventh ranked country in the world and the second ranked country in Africa among the 22 high burden countries in the world also Ethiopia is among 27 high MDR-TB burden and 41 TB/HIV co-infected countries. According this report, the average prevalence and mortality rates of TB in Ethiopia were 623 and 42 per 82,950 individuals respectively. According to (EJHS, 2018) in 2016, about 151,602 prevalent TB cases were estimated to occur in Ethiopia and an estimated of 1.8 million TB related disability adjusted life year were registered, an estimated 48,910 TB deaths occurred in 2016.

 2.3. TB Diagnosis 

All suspects of any form of TB must be examined according to the standardized diagnostic procedures of which the microscopic examination of sputum is the most important and reliable. TB diagnosis relies on smear microscopy, as it is the most accessible test for TB in the country. TB microscopy services are available at the health centers and hospital levels. Currently all health centers provide AFB (sputum smear) diagnosis, while culture is provided by selected laboratories in the country. Overall, TB laboratory services are coordinated by the national reference laboratory at Ethiopian health and nutritional research institute (EHNRI). According to (EFDRMOH, 2011) the availability of diagnostic and investigative technologies such as LED microscopy, X-rays, fine needle, and other diagnostic tools to support smear negative, childhood TB and extra-pulmonary TB diagnosis is limited and diagnostic expansion plans are currently ongoing.

 2.3.1. Clinical manifestation of TB

A person infected with PTB will have several suggestive clinical features, especially 2 weeks’ or above duration of cough, sputum production and weight loss which are important for the diagnosis of PTB. Others respiratory symptoms like chest pain, Hemoptysis, breathlessness and constitutional symptoms like fever, night sweats, tiredness, loss of appetite can also occur (WHO, 2004; FMOH, 2007). People with EPTB initially may have similar symptoms to people with pulmonary TB: fever, night sweats and weight loss. Then, they often develop complaints that are specific to the body site that has been infected with TB. Tuberculosis pleuritis may occur in some people who have the PTB.
The pleural disease occurs from the rupture of a diseased area into the pleural space, the space between the lung and the lining of the chest and abdominal cavities. These people have a non-productive cough, chest pain, and fever. The disease may go away and then come back at a later date. In a minority of people with weakened immune systems, TB bacteria may spread through their blood to various parts of the body. This is called miliary TB and produces fever, weakness, loss of appetite, and weight loss. Cough and difficulty breathing are less common. Generally, return of dormant TB infection occurs in the upper lungs. Symptoms include common cough with a progressive increase in production of mucus (CDC, 2000).                  

2.3.2. Microscopy

Microscopy of AFB in stained smear of various clinical specimens is the most common diagnostic test PTB. This relies primarily on the identification of AFB in sputum smears using a conventional light microscope. The sputum specimens are smeared directly onto the slides (direct smears) and subjected to Ziehl-Neelsen (ZN) staining. Although all mycobacterial species are acid-fast, this assay is highly specific for MTB in countries where TB is endemic because of the high burdens of this disease. It is cheap, simple, rapid and specific. In spite of the high specificity, the sensitivity of the test has been informed to vary from 20 to 80% (Steingart, 2007). And its usefulness is questionable for patients with reduced pulmonary cavity formation or reduced sputum bacillary load, such as children and HIV co-infected patients.

Recently light-emitting diodes (LEDs) fluorescence microscopy that generates both light and fluorescence wavelengths are found to be more sensitive compared to the ZN method. Especially, for HIV-positive patients, the sensitivity of LED microscopy reaches up to (100%). Because fluorochrome stained smears can be examined at lower magnifications; it takes less time to examine these smears than to examine smears stained with ZN stain and still results in a higher sensitivity and a similar specificity. Acid-fast microscopy is easy and quick, but it does not confirm a diagnosis of TB because some acid-fast-bacilli are not M. tuberculosis (Steingart, 2007). 
Microscopic examination of AFB smears

AFB smears were prepared using ZN-staining technique in Debre sina and Aremanya health centers laboratory. The smear were air dried for 30 minutes, heat fix dried smears, cover the smears with Carbolfuchsion, heat gently until vapors begin to rise for 5 minutes, washed with fine jet of water, decolorized with Acid alcohol for 3 minutes, counter stained with Methylene blue for 1 minutes after washing with water dried with air and finally examined for minimum of 100 oil immersion fields.
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2.3.3. TB culture

Culture is known to be more sensitive than both AFB smear and LED microscopy for MTB detection. In fact, culture of TB bacilli is gold standard testing with up to 89% sensitivity and over 98% specificity (WHO, 2010). While microscopy needs approximately 5,000 to 10,000 AFB/ml of sputum for detection, culture can detect as few as 10-100 viable bacteria/ml (Pfyffer, 2007). It is being critically important in detecting TB in HIV-positive individuals who often have low bacillary loads in sputum specimens (WHO, 2013). Solid media is the most widely used technique but liquid media are more sensitive and have higher bacteria isolation rates than a solid medium and may therefore increase the case yield by 10% and reduce turnaround time (Pardini et al., 2007). But this technique itself can miss lower bacterial loads and has a problem of longer turnaround time (Polesky et al., 2005). 

2.3.4. Genetic methods

The microbial phenotypic characterization is time-consuming and laborious. Thus, fast, easy and sensitive nucleic acid amplification tests have been developed based on specific DNA markers, which are commercially available for TB diagnosis. Despite these developments, the disease remains uncontrollable. The identification and differentiation among MTB members with the use of nucleic acid amplification tests remains challenging due, among other factors, to the high degree of homology within the members and mutations, which hinders the identification of specific target sequences in the genome with potential impact in the diagnosis and treatment outcomes. DNA markers are useful for MTB detection, species identification and antibiotic resistance determination. The use of DNA targets with new technological approaches will help to develop nucleic acid amplification tests applicable to all levels of the health system, mainly in low resource areas, which urgently need customized methods to their specific conditions (Chin et al., 2018).

2.4. Risk Factors of Acquiring Tuberculosis
Risk factors for infection by the tubercle bacilli include anything that puts someone in frequent, close contact with people who have active TB. These factors maybe vary from place to place. Poverty and its consequences such as crowded living, and homelessness, lack of awareness, illiteracy, inadequacy of health facilities and stress are the most cited factors. In addition, prisoners, immigrants, and health-care workers are high-risk groups. The development of active TB is similarly a factor of anything that weakens a person's immune system.

The immune system can be compromised because of genetic defects, age, malnutrition, pregnancy, human immunodeficiency virus (HIV) and possibly other infections, chronic noninfectious diseases and chronic steroid use thereof, patients on dialysis, and those who have had organ transplants and take drugs to prevent rejection, smokers and substance abusers (alcoholism). Sub-Saharan African countries including Ethiopia carry the highest TB burden for the above reasons (Hamid, 2016). 

The global targets for declines TB disease burden by 2015 were set within the context of the United Nations’ Millennium Development Goals (MDGs) (WHO, 2015). This indicates that the special emphasis and critical topic of the 2015 global TB report is on assessment of whether the 2015 targets have been achieved or not. This assessment is made for the world, for the six WHO regions and for the 22 high-burden countries that collectively account for 80% of TB cases (WHO, 2003).                     
Tuberculosis is an obstacle to socio- economic development; 75% of the people affected by TB are within the economically productive age group of 15-54 (FMOH, 2007). In addition prevalence of TB in children is low due to that use of vaccine Bacille-Calmette-Guerin (BCG) decreases the risk of getting the infection by 20% and the risk of infection turning in to disease by nearly 60%. BCG is the most widely used vaccine worldwide, with more than 90% of all children being vaccinated (Cole and Coke, 1998). The age distribution of TB cases in Africa is more mixed with some countries like Gambia and Rwanda having a pattern similar of that observed in Asia and other countries like Ethiopia and Nigeria having peak prevalence in younger age groups. Global TB report of 2014 also showed in 2013, most reported TB cases were adults. Children aged less than 15 years accounted for only 6% of notified cases. Ajema, (2015) also reported that almost 90% of the TB patients attending the DOTs program in Nekemte Hospital in one of Oromia Regional State were within economically active age group of 15-64 years.

According to the retrospective study of Rwanda among 364 TB suspected patients. The overall prevalence of sputum smear positive cases were 17.3℅ and most of the positive patients were with the age range 15-44 years .The highest percentage of TB was seen in the age group of 15-24 years compared with the lowest percentages in the age group below 14 years and above 45 years (Muvunyi et al., 2010). The age group between 15-44 years in both sexes was most frequently affected with both forms of TB, PTB and EPTB (Jemberu et al., 2017).

At the National level, TB affects 62% of people that were within adult age groups (FMOH, 2016). Other research also indicated that TB is mainly the disease of adults with age >15 years (Ellner, 2011). This also goes with report that the risk of acquiring the disease tuberculosis increases as age rises to adult hood (Global TB Report, 2016).

A research carried out on ‘Trends of case notification and treatment Outcome in the Sidama  Zone on retrospective analysis of 10 years (2003-2012)’ showed that out of 37,070 total TB cases registered 20,193 (54.5%) were male and 16,867 (45.5%) were females (Dangisso et al., 2014). Other research done at Yirga Cheffe Health Center on pulmonary TB prevalence of 6 year (2008-2013) retrospective study showed, out of 1190 total TB cases 676 (56.6%) were male while 514 (43.19%) were females with 1.3:1 ratio respectively (Fekadu, 2015). Similar research in Gambella region also showed out of a total 2303 TB patients registered at Gambella regional  hospital within five years (2006-2010), 1255 (54.5%) were males and 1048 (45.5%) were females (Demeke and Legesse, 2013). Various factors possibly contributing to the sex bias in TB in the most exhaustive manner including: Sociocultural component income and stigmatization awareness, behavioral components: smoking, alcohol and drug abuse, exposure to toxic dusts at the working place, dirty differences, biological components: sex hormones, genetic background (Neyrolles, 2009).

More TB patients were reported from urban than rural area because of overcrowding, Poverty and HIV infection. In contrast, the presumed lower risk of TB infection in rural settings could be  misleading and should be cautiously taken in high burden country in the rural setting access to the health service is limited, health seeking behavior is poor and the living situation favors disease transmission. As a result, understanding the burden of TB in rural areas will have a wider implication for TB control in such setting (Cambanis et al., 2005; Sudha et al., 2003).

2.5. TB/HIV Co-infection
TB is the most common opportunistic infection in HIV/AIDS patients in developing countries. In SSA including Ethiopia, the HIV/AIDS has contributed to increasing the levels of TB incidence. HIV/AIDS is the most important risk factor for the development of TB. People living with HIV are 16-27 times more likely to develop TB than persons without or the risk of TB disease is very high in HIV co-infected patients than non-infected TB patients. TB is the most common presenting illness among people living with HIV, including among those taking antiretroviral treatment, and it is the major cause of HIV-related deaths. Sub-Saharan Africa bears the brunt of the dual epidemic, accounting for around 86% of all deaths from HIV-associated TB in 2016. To address HIV-related TB WHO recommends a 12 point package of collaborative TB/HIV activities. These aim to create collaboration between TB and HIV programmes, decrease the burden of TB among people living with HIV and the burden of HIV among TB patients (WHO, 2004). 

According to WHO policy collaborative activity of TB/HIV, establishing and strengthening mechanisms for integrated delivery of TB and HIV services; reducing the burden of TB among people living with HIV and initiating early antiretroviral therapy; and decreasing the burden of HIV among people with presumptive TB (that is, people with signs and symptoms of TB or with suspected TB) and diagnosed TB (WHO, 2018). 
HIV lowers the host's immune response to TB Similarly, HIV co-infection which increases the risk of latent TB reactivation 20-fold, is the most known risk factor for progression of M. tuberculosis infection to active disease (Ernst, 2011; Getahun et al., 2010). According to the Global Plan to Stop TB 2011-2015 the target set for TB patients with known HIV status by 2015 was to screen 100% of TB patients for HIV globally. In HIV-positive patients only one positive smear result is necessary to make diagnosis of smear-positive pulmonary TB (FMOH, 2008).
Globally in different regions including Ethiopia, TB/HIV co-infection is an additional problem in the control of TB. Therefore, 10-15% of TB patients in Ethiopia were HIV co-infected every year (FMOH, 2016). The proportion of TB cases co-infected with HIV was highest in countries of African region accounted for 78% of TB cases among people living with HIV worldwide. High burden TB/HIV co-infected African countries were like Zimbabwe 69%, South Africa 62%, Mozambique 56%, Kenya 38% and Ethiopia has decreased TB /HIV co-infection prevalence to 11% (Global TB report, 2014). A research carried on TB/HIV co-infection among TB patients in Dire Dawa showed TB/HIV co-infection prevalence of 24.8% (Gashaw, 2013).

Based on this an assessment carried for 2013 indicated the global achievement for HIV screening among TB patients was 48% and the six WHO regions achievement in the same period was Africa region 76%, Americas 69%, Europe 59%, Southeast Asia 43%, Western Pacific 35% and Eastern Mediterranean 11%. Nationally the success was among high burden countries like Kenya 94%, Zimbabwe 92%, Uganda 91%, Nigeria 88%, Ethiopia 71% (WHO Global TB report, 2014). A recent report indicated in 2013, among all TB cases tested for HIV globally 18% was co-infected (Global TB report, 2014). Among the six WHO regions, TB/HIV co-infection prevalence in 2013 was, Africa region 41%, America 14%, Europe 8%, Southeast Asia 6.1%, West Pacific 2.7% and East Mediterranean region 2.4%, was showing higher prevalence TB/HIV co-infection in Africa. Close to 11% of all TB patients were co-infected with HIV in 2013 (FMOH report, 2013). The prevalence of HIV among children with TB is generally similar to that of adults. Findings from TB surveillance showed that TB/HIV co-infection rate is highest in Gambella, Addis Ababa and Dire Dawa which is in line with the regional difference in the prevalence of HIV (FMOH report 2013). Ethiopia is providing a TB/HIV collaborative services which has been available since 2004. In Ethiopia the proportion of TB patients with known HIV status is 43% and 15% of those with known HIV status are positive. Sixty-nine percent of TB and HIV co-infected patients have started co-trimoxazole prophylaxis, while 39% are on ART.

2.6. TB Transmission and Prevention 

The cascade of person-to-person spread can be circumvented by effectively segregating those with active ("overt") TB and putting them on anti-TB drug regimens. After about two weeks of effective treatment, subjects with nonresistant active infections generally do not remain contagious to others. Tuberculosis is a highly contagious disease that is mainly transmitted from person via inhalation of small cough droplets. Each person with active TB if left untreated will infect an average between 10 and 15 people each year (Blumberg et al., 2005). Majority of tuberculosis individuals mount an effective immune response and do not develop active disease. In populations with low rate of active transmission, reactivation of dormant infection will be a major contributor towards the total disease burden 1994 (WHO, 2007). Worldwide, around 50% of all HIV/AIDS patients are co-infected with TB (WHO, 2009). Some recommendation of TB prevention and control programs are respiratory separation/isolation, rapid diagnosis and initiation of effective treatment, ventilation system (WHO, 2018).
2.7. Treatment of Tuberculosis 

Active TB disease can almost be cured with combinations of antibiotics. The variety of treatment and drug options depend on the country (WHO, 2009). Effective treatments quickly make a person with TB non-contagious and therefore prevent further spread of TB. Achieving a cure takes about eight months of daily treatment (Volmink et al., 2000). To ensure thorough treatment, it is often recommended that the patient takes his/ her pills in the presence of someone who can supervise the therapy. This approach is called DOTs (Direct Observed Treatment, short course) and it cures 95 percent of TB cases (Wandwalo et al., 2005; Pape, 2004). The first effective antibiotic for TB treatment was streptomycin, which is still in use but now considered a second-line drug. The current treatment for TB recommended by the WHO requires the patient to adhere to a minimum of 6 months of antibiotic therapy that includes three or four drugs (WHO, 2010). That many patients fail to follow such a prolonged regimen faithfully increases the likelihood of resistance emergence. The treatment of TB is targeting four objectives:–Preventing death from active TB or its late effects, Preventing TB relapse or recurrent disease, preventing the development of drug resistance and decreasing TB transmission to others.

First, the intensive (initial) phase that consists of 3 or more drugs (Rifampicin (R), Ethambutol (E), Ionized (H), and Pyrazinamide (Z) for the first 8 weeks for new cases and 12 weeks for re-treatment cases. In this phase, drugs must be collected daily and swallowed under direct observation of a health worker. 

Secondly, the continuation phase has at least 2 drugs (Rifampicine (R), and Ionized (H) that will be taken for 4-6 months (Appendix 3). In this phase, drugs must be collected very month and self-administered by the patient except for some condition (WHO, 2004 and WHO, 2008). But currently drugs are collected weekly even in some health facilities daily as that of the intensive phase. This is used to increase treatment success rate. 

The treatment success rate of different part of Ethiopia was, Oromia (83%), Benshangul and South Region (88%), Gambella (89%), Amhara (84%), Afar (92%), Addis Ababa (72%), Tigray (79%)  in 2011 (FMOH, 2014) and South-East Asia Region (88%), Ethiopia (89%), Rwanda and Somalia (85%), Sudan (82%), Eastern Mediterranean Region (91%), Western Pacific Region (92%) South Africa (78%), Region of the Americas (75%), European Region (76%), African Region (79%) and globally (86%) in 2013 (Global TB report, 2015).

A ten year retrospective assessment carried out on ‘Trends of TB case notification and treatment outcome in the Sidama Zone (2003-2012) showed a treatment success rate of 89% (Dangisso et al., 2014). Other research in Oromia region Nekemte treatment success rate was 85.5% (Ajema, 2015). 

 2.7.1. Treatment of Tuberculosis in HIV/AIDS

TB patients with HIV infection or HIV/AIDS may experience a temporary worsening of symptoms and signs after beginning TB treatment. In Tuberculosis patients infected with HIV, treatment with antiretroviral (ARV) may interact with treatment of TB, dropping the efficacy of antiretroviral and of anti-TB drugs and increasing the risk of drug toxicity. In patients with HIV related TB, the priority is to treat TB. Options are to defer antiretroviral treatment until TB treatment is completed; defer until completing the initial phase and use (Ionized) H + Ethambutol (E) in the continuation phase; or use antiretroviral that are less likely to interact with anti-TB drugs (FMOH, 2008).

2.8. Tuberculosis Control Strategies in Ethiopia 


Ethiopia has adopted the WHO Stop TB strategy, which is reflected in Ethiopia’s various policy documents and many implementation guidelines, for example: HSDP IV, the National TB and Leprosy Strategic Plan 2011-2015 and the TB/Leprosy, MDR TB, TB/HIV, DOTS, Community-based TB Care implementation, and TB infection control guidelines. 

The programmed is scaling up the access to drug sensitivity testing and MDR treatment with quality-assured drugs supplied through the Green Light Committee. TB/HIV collaborative activities are being scaled-up in health centers and hospitals to provide TB patient’s access to HIV testing and HIV care including ART, and reducing TB burden in people living First Ethiopian National Population Based Tuberculosis Prevalence Survey. To maximize case detection and treatment, the TB programmes engages all health care providers in the country through the massive expansion of diagnosis and treatment services. Tuberculosis Prevention and Control is one of the 16 package programmes of the health service extension programmes at the community level. The Health Extension Workers (HEWs) are engaged in awareness formation, promotion of TB prevention (example cough hygiene and better ventilation) better TB diagnosis, and treatment through early suspect referral and patient treatment support (FDREMOH, 2011).

 2.8.1. The DOTs strategy

In 1994 WHO launched the Directly Observed Treatment, Short course (DOTS) Strategy, which is the brand name of the internationally recommended strategy for TB control. The DOTS strategy makes sure that infectious TB patients are identified and cured using standardized drug combination. It is globally accepted measure in TB control and it is a short stand for directly observed short course treatment strategy, which combines five elements: Political commitment from governments and authorities, Case detection by microscopy and through mainly passive case finding, establishment of DOTS, regular logistic supplies of essential anti-TB drugs (Isonized, Rifampicin, Pyrazinamide, Streptomycin and Ethambutol) and laboratory supplies, Strong and sustainable reporting and recording system and follow up and monitoring of individual treatment (FMOH, 2008).
One of the most important mechanisms of DOTS is the direct observation of treatment, which means that a health worker must watch the patient taking each dose. Direct observation of treatment is important to: Ensure that patients take the correct treatment regularly, Notice rapidly when a patient misses a dose, find out why, and solve the problem, Monitor any problem that the patient may experience with the disease, the treatment or other condition (FMOH, 2008).
2.8.2. Stop TB strategy (2006-2015)
The stop TB strategy was launched by WHO in 2006. This strategy was developed by WHO, designed to guide tuberculosis control efforts during 2006 to 2015. It built on DOTS strategy. Nearly 92% of Hospitals and 95% of health centers implemented DOTS –Based Services in 2011. The basic package that underpins the Stop TB Strategy, through: Maximizing the use of the health extension programme, Pursue quality DOTS expansion and enhancement, improving case-finding and cure through an effective patient-centered approach to reach all patients, especially the poor, Addressing issues related to TB/HIV and MDR-TB, Involve all care providers, public, nongovernmental and private, Promoting research by engaging all providers including the private for-profit sector (WHO, 2008).

 2.8.3. The End TB strategy (2016-2035)

It was established to reduce number of TB death compared with 2015; in 2020 by 35%, in 2025 by 75%, in 2030 by 90% and in 2035 by 95% and also to reduce TB incidence rate in 2020 by 20%, in 2025 by 50%, in 2030 by 80% and in 2035 by 90% and finally, to stop 100% the effect of TB on families facing catastrophic costs (WHO, 2015). 
2.9 Definition of Operational Terms
All forms of TB: All types of Tuberculosis; i.e. pulmonary positive, pulmonary negative & extra pulmonary tuberculosis.
Case Detection Rate (CDR): The percentage of smear positive TB cases detected among the total number of PTB cases estimated to occur. 
Completed Treatment: a TB patient who completed treatment without evidence of failure but with no record to show that sputum smear or culture results in the last month of treatment and on at least one previous occasion were negative, either between tests was not done

Cured: a pulmonary TB patient with bacteriological confirmed TB (if his/her smear/culture was positive at the onset of treatment and have completed a full course of anti-tuberculosis chemotrapy and their smear is smear negative at 5 or more months of treatment and at the end of treatment. 

Died: a TB patient who died from any reason during the course of treatment.
DOTS (Directly Observed Treatment- Short course): is the main strategy for TB control which is adopted by WHO and the International Union against TB and Lung Disease (IUATLD). It is a patient centered health system which provides support by observing patients on the process of taking their treatment, and thus ensures that they complete their treatment.

Extra Pulmonary Tuberculosis (EPTB): Refers to any bacteriologically confirmed or clinically diagnosed case of TB involving organs other than the lungs.

HIV-Positive TB patient: any bacteriologically confirmed or clinically diagnosed TB case that has a positive result from HIV testing conducted at the time of TB diagnosis.
Lost to follow up: a TB patient who did not start treatment or whose treatment was interrupted for two consecutive months or more.
Multi Drug Resistance (MDR-R): Resistant to at least both isoniazid and Rifampicin.

New TB Cases: A patient who has never had treatment for TB or has been on anti-TB drugs for less than 4 weeks.

Previously Treated TB Cases: Refers to the patients that have received 1 month or more of anti-TB drugs in the past.

Pulmonary Tuberculosis (PTB): Refers to any bacteriologically confirmed or clinically diagnosed case of TB involving the lung parenchyma or the tracheobronchial type.

Smear Negative Pulmonary Tuberculosis: (Clinically diagnosed TB case) a patient with sputum suggestive of TB, with at least two sputum specimens which are negative for AFB by microscopy, and with chest radiographic abnormalities consistent with active PTB and lack of clinical response to one week of broad spectrum antibiotic therapy.

Smear Positive Pulmonary Tuberculosis: (Bacteriologically confirmed TB case):a patient with at least two sputum specimens which are positive for acid fast bacilli (AFB) by microscopy, or a patient with one sputum specimen positive for AFB by microscopy, and chest radiographic abnormalities consistent with active pulmonary TB.

TB Prevalence: defined as the number of cases of TB in a population at a given point in time

Transfer Out-Patients: who have been transferred before the completion of his/her treatment to another recording and reporting unit and for whom the treatment outcome is not known. 

Treatment Failure: a patient who, while on treatment remained smear-positive or became again smear-positive at the end of the 5 months. 

Tuberculosis Treatment Success Rate-is the percentage of all new tuberculosis cases registered in a given year that successfully completed treatment, with or without bacteriological evidence of success(cured and treatment completed respectively) or the sum of patients cured and those who have completed treatment.
 3. MATERIALS AND METHODS


 3.1. Description of the Study Area
The study was conducted at Debresina and Armanya health centers in Tarmaber woreda. Tarmaber woreda is found in North Shewa Zone, Amhara National Regional state between 9043’00”-10005’00”North latitudes and 39039’00”-39057’00”East longitudes (EMA, 2017). Debre Sina is the capital town of Tarmaber Woreda. Tarmaber woreda is one of the 27 woredas in North Shewa administrative zone of Amhara National regional state (ANRS).
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Figure 3: Map showing location of the study area (Adopted from GIS, Association)

Tarmaber woreda is bordered from northeast Kewet, south Ankober, north-west Menz Ma Midr, south-west Bassona Werena, and west Mojana Wedera woredas and also on the south-east by Afar regional state land. The woreda is found within central part of Ethiopia with 60 kilometers away from Debre Birhan and 190 kilometers away from Addis Ababa at north east direction.


The study woreda health facilities are improved from time to time. Here is one district hospital, four health centers and 23 clinics (Tena Kela) are present with experts of health such as Medical Doctor, health officer, laboratory technician, midwiferies, Bachelor of science nurses and pharmacy a human power resources who provides health service (Tarmaber woreda data desk, 2018). The woreda health centers have a TB clinic where laboratory diagnosis of TB is done using the ZN smear microscopy technique. Smear-confirmed TB cases get treatment service in the directly observed treatment short-course (DOTS) scheme. Among those four health centers Debre Sina and Armanya health centers were selected for this study.
In the two health centers there were a total of 52 health professionals 27 males and 25 females - during the study two of the staffs were laboratory technicians, TB focal person and HIV focal person. The total area of Tarmaber woreda is 609.25 km2. According to Tarmaber woreda data desk (2018) total population lived in Tarmaber woreda was about 106,731 among this 54,884 were males and 51,847 were females’ population (Appendix 5).
 3.2. Research Design

A five year retrospective study design was conducted to assess the prevalence and treatment outcomes of TB patients from January 1, 2014- December 30, 2018 based on TB Registry Unit of the TB Centers at the two government health centers (Debre Sina and Armanya) in Tarmaber woreda.
3.4. Sampling Size and Sampling Technique 

 3.4.1. Sample size 
The study participants for this study were all TB patients attending DOTS service from January 1, 2014 to December 30, 2018. 
Patients with all age groups who had started and completed a course of anti-TB therapy or transferred out during the study period were included in the study. All TB patients’ medical records were reviewed to extract socio demographic data of patient’s form of TB and treatment outcomes. 
 3.4.2. Sampling technique 

There are four health centers in Tarmaber woreda, of these health centers Debre sina and Armanya health centers were selected for this study. The health centers were selected using purposive sampling technique. The researcher was selected this health centers do to that majority of TB treatment (DOTs service) takes place in government health centers that made high inflow of TB patients to the centers.
3.5. Inclusion Criteria 

Patient with complete demographic and laboratory data were included.
 3. 6. Exclusion Criteria

Patient records that lacked age or sex or AFB results and patient with other chronic illnesses like diabetes were excluded.

 3. 7. Data Collection 

Before collecting data from different sources, permission was first being obtained from the Administrators head office of Debre Sina and Armanya health centers. After that, communication was made with TB focal person and the data collection process was been carried out. The data sources were all TB patients treated from January 1, 2014 to December 30, 2018 were included in this study. The variables on the record were patients type (new, relapsed), HIV status, form of TB (pulmonary TB and extra pulmonary TB), drug resistance TB, treatment outcome (completed treatment, lost to follow up, cured and died) and socio-demographic characters such as sex, age residence were collected from the DOTs registration unit from the study area and also total TB suspected examinees (Appendix 1).
 3.8. Data Quality Controls

Data collectors, administrators of health center and TB focal person took an hours training on study objectives, collection procedures and data confidentiality prior to actual data collection time. The recorded data were taken from TB patient registration book (TB registry unit) of the health centers. To ensure the quality of data before analysis they were checked for completeness, clarity and consistency. 

 3.9. Permission Letters

A supportive letter was obtained from Addis Ababa University Department of Zoological Sciences and delivered to the concerned administrators in the study area. After discussing the purpose of the study Debre sina and Armanya health centers administration approved the study to collect the patients data and finally permission letters was obtained to conduct the research in Tarmaber Woreda at two governmental health centers (Appendix 2 and 4). 
 2.10. Data Analysis

Data was entered and statistical analysis performed using SPSS version 20 software (SPSS, IBM). Descriptive statistics was used to describe the prevalence and treatment outcomes of TB patients. The result was displayed using tables and also an association of various risk factors with different tuberculosis forms was interpreted using chi-square and p-value < 0.05.  Descriptive analysis used to describe the patterns of disease occurrence and other health-related conditions by person place and time. Personal variables include: basic demographic factors, such as age, sex marital status or occupation, as well as the consumption of various types of food or medication use. Characteristics of place refer to the geographic distribution of disease, including variation among countries or within countries, such as between urban and rural areas. With regard to time, descriptive studies may examine seasonal patterns in disease onset (James and Kimberly, 2011).          
4. RESULTS
4.1 Retrospective Data

This study used TB retrospective data of five years to analyze prevalence and treatment outcomes of TB patients in the study area. The form of TB, sex and age category, Case detection rate, treatment outcomes, as well as TB/HIV co-infection were assessed. The study period from January 1, 2014 to December 30, 2018 constituted 5 years during which a total of 1,291 suspected examinees were registered in all form of TB cases; Out of these 226 patients were enrolled in the study among these 221 had complete data and laboratory results. Generally from the total 221 of TB cases 79 (35.7%) were smear positive, 96 (43.4%) smear negative, 44 (19.9%) EPTB and 2 (0.9%) were MDR-TB (Table 1). Among the total of 221 TB patients, 141 (63.8%) were from Debre Sina and 80 (36.2%) were from Armanya sites.
Table 1: All form of TB cases at Debre Sina and Armanya health centers from 2014-2018 
	Years


	Suspected

examinees
	Total TB 

Patients
	Sex
	Form

of TB

	
	
	
	M
	F
	    SPPTB
	SNPTB
	 EPTB  
	MDR-TB

	2014
	183
	53
	32
	21
	15
	26
	11
	1

	2015
	223
	43
	25
	18
	16
	18
	8
	1

	2016
	207
	40
	20
	20
	10
	25
	5
	-

	2017
	310
	46
	16
	30
	17
	14
	15
	-

	2018
	368
	39
	23
	16
	21
	13
	5
	-

	       T
	       1,291
	       221
	116
	105
	  79  
	 96
	44
	        2

	Note: M=Male, F=Female, SPPTB=Smear positive pulmonary TB, SNPTB=Smear negative pulmonary TB, MDR-TB =Multidrug resistant TB and EPTB=Extra pulmonary
4.1.1. Prevalence of Tuberculosis cases by sex at Debre Sina and Aremanya health centers


A total of 221 TB patients registered and attended DOTs service at Debere sina and Aremanya  health centers in the year 2014-2018, among these 116 (52.5%) of the TB patients were males and 105 (47.5%) were females. Among the total of 52.5% male TB patients 45 (38.8%) were smear positive, 53 (45.7%) smear negative, 17 (14.7%) extra pulmonary TB and 1 (0.86%) were MDR-TB. Likewise, among females 47.5% TB patients 34 (32.4%) smear positive, 43 (40.9%) smear negative, 27 (25.7%) EPTB and 1 (0.95%) were MDR-TB (Table 2).

	Table 2: Prevalence of all form of TB by sex at Debre Sina and Aremanya health centers

Form of TB

                          Sex

Total 

Male

Female

smear positive

45 (38.8% )

34 (32.4%)

79 (35.7%)

Smear negative

53 (45.7%)

43 (40.9%)

96 (43.4%)

Extra pulmonary TB

17 (14.7%)

27 (25.7% )

44 (19.9%)

MDR-TB

1(0.86%)

1(0.95%)

2 (0.9)

Total

116 (52.5%)

105 (47.5%)

221



	


4.1.2. Prevalence of Tuberculosis along the age category in the study sites
Tuberculosis most frequently affected the age group between 15- 44 years in both sexes and in both forms of TB (PTB and EPTB). Accordingly, the highest prevalence of TB cases 137 (62%) X2=26.110, P-value =0.002 (Table 10) occurred in the age group of 15-44 among these 55 (40.1%) were SPPTB and 52 (38%) SNPTB, 29 (21.2%) EPTB and (0.7%) were MDR-TB, followed by 45-65 years of age 56 (25.3%) of which 17 (30.4%) SPPTB 31 (55.4%) SNPTB and 8 (14.3%) EPTB and from 19 (8.6%) age groups > 65 TB patient were 6 (31.6%) SPPTB, 11 (57.9%) SNPTB and 2 (10.5%) were EPTB. But the prevalence of both form of TB in the age group 0-14 was very low 9 (4.1%) among these 1 (11.1%) SPPTB, 2 (22.2%) SNPTB, 5 (55.6%) EPTB and 1 (11.1%) MDR-TB patients were registered (Table 3).
	

	


Table 3: Prevalence of all forms of TB in different age category in the last five years at Debre sina and Aremanya health centers 
	Age category
	SPPTB%
	SNPTB%
	EPTB%
	MDR-TB%
	Total %

	0-14
	1 (11.1)
	2 (22.2)
	5 (55.6)
	1 (11.1%)
	 9 (4.10)

	15-44
	55 (40.1)
	    52 (38)
	29 (21.2)
	1 (0.7%)
	137 (62)

	45-65
	17 (30.4)
	31 (55.4)
	8 (14.3)
	-
	56 (25.3)

	>65
	6 (31.6)
	11 (57.9)
	2 (10.5)
	-
	19 (8.60)

	Total
	79 (35.7)
	96 (43.4)
	44 (19.9)
	2 (0.9%)
	221


Note:  SPPTB=Smear positive pulmonary TB, SNPTB=Smear-negative pulmonary TB,   EPTB=Extra Pulmonary TB, MDR= Multidrug resistant TB
4.1.3. Prevalence of TB along residence at Debre sina and Aremanya health centers 

From the total of all form of TB 125 (56.6%) patients was live in urban areas. among these 49 (39.2%) smear positive, 54 (43.2%) smear negative, 20 (16%) extra pulmonary TB and 2 (1.6%) MDR-TB were registered and 96 (43.4%) TB patients were living in rural areas among these 30 (31.3%) smear positive, 42 (43.8%) smear negative and 24 (25%) extra pulmonary TB were registered (Table 4).     
           Table 4: Prevalence of TB along residence in the study sites 

	Form of TB
	Resident
	Total

	
	Urban
	Rural
	

	Smear positive
	49 (39.2%)
	30 (31.25%)
	79 (35.7%)

	Smear negative
	54 (43.2%)
	42 (43.8%)
	96 (43.4%)

	EPTB
	20 (16%)
	24 (25%)
	44 (19.9%)

	MDR-TB
	2 (1.6%)
	0
	2 (0.9%)

	Total
	125 (56.6%)
	96 (43.4%)
	221 (100%)


4.1.4. Trend in year-specific prevalence of TB cases from 2014-2018
In this study the prevalence of TB case from 2014- 2018 was 53 (24%), 43 (19.5%), 40 (18 %), 46 (20.8%) and 39 (17.6%) respectively. The highest TB infection recorded was present in 2014 (53) 24% among these 15 (28.3%) pulmonary positive 26 (49%) pulmonary negative, 11 (20.8%) EPTB and 1 (1.9%) MDR-TB were registered and lowest in 2018, 39 case (17.6%) among these 21 (53.8%) pulmonary positive, 13 (33.3%) pulmonary negative and 5 (12.8%) were EPTB. Regarding pulmonary TB, the highest number was in 2014, 41 case and the lowest in 2017, 31 case and concerning EPTB, the highest in 2017, 15 case and the lowest 2016 and 2018 equally 5 case was recorded (Table 5). 
      Table 5: Trends in year-specific prevalence of TB cases in the last five years at study sites

	Years
	                                           Form of TB
	Total TB/%

	
	Total PTB%
	SPPTB%
	SNPTB%
	EPTB%
	MDR-TB
	

	2014
	41 (77.4 )
	15 (28.3)
	26 (49)
	11 (20.8)
	1(1.9%)
	53 (24)

	2015
	34 (79.1)
	16 (37.2)
	18 (41.9)
	8 (18.6)
	1(2.3%)
	43 (19.5)

	2016
	35 (87.5)
	10 (25)
	25 (62.5)
	5 (12.5)
	 -
	40 (18)

	2017
	31 (67.4)
	17 (37)
	14 (30.4)
	15 (32.6)
	 -
	46 (20.8)

	2018
	34 (87.2)
	21 (53.8)
	13 (33.3)
	 5 (12.8)
	 -
	39 (17.6)

	Total
	175(79.2)
	79 (35.7)
	96 (43.4)
	44 (19.9)
	 2 (0.9)
	221 


Note: PTB=pulmonary TB, SPPTB=Smear positive pulmonary TB, SNPTB=Smear-negative pulmonary TB, EPTB=Extra Pulmonary TB, MDR-TB =Multidrug resistant TB
     4.1.5. Prevalence of TB/HIV co-infection in the last five years

All TB patients were tested to know their HIV status by the DOTS programme. The year specific prevalence of TB/HIV co-infection was registered in the year 2014, 9 case (17%), 2015, 9 case (21%), 2016, 9 cases (22.5%), 2017, 11 (24%) and 4 cases (10.3%) in 2018. Of the total TB patients tested for HIV for the last 5 years 42 (19%) were HIV positive ranging from the highest co-infection of 24% in the year 2017 to the lowest 10.3% in the year 2018. Among 42 (19%) HIV positive TB patients, 15 (35.7%) were smear positive, 25 (59.5%) smear negative and 2 (4.8%) extra pulmonary TB was registered. This result was showing most TB/ HIV co-infection patients were smear negative. The overall prevalence of TB/HIV co-infection at the DOTs registry of two health centers was 42 (19%) (X2=9.534, P-value= 0.023 (Table 10). Interestingly, the low proportion of (4.8%) of EPTB patients did show co-infection with HIV at the DOTs registry of the study site. The pattern of co-infection was slightly more on the males 22 (52.4%) than females 20 (47.6%) (Table 6).
Table 6: Prevalence of TB/ HIV co-infection among TB patients from 2014-2018

	Year
	                                               HIV  Status

	
	Reactive
	Non-reactive

	
	SPPT-B. Freq 
	SNPTB

Freq 
	EPTB

Freq
	Total

Freq/%
	SPPTB

Freq
	SNPT   Freq

 
	EPTB

Freq
	MDR


	Total

Freq/%

	2014
	3
	 5
	1
	9 (17)
	  12
	21
	10
	1
	44 (83)

	2015
	4
	 5
	0
	9 (21)
	  12
	13
	8
	1
	34 (79)

	2016
	2
	 7
	0
	9 (22.5) 
	  8
	18
	5
	-
	31 (77.5

	2017
	4
	 6
	1
	11(24)
	  13
	8
	14
	-
	35 (76)

	2018
	2
	 2
	0
	4 (10.3)
	  19
	11
	5
	-
	35 (89.7)

	 Total     
%
	15

(35.7)
	 25   

 (59.5)
	2 

(4.8)
	42 
(19 )
	  64

 (35.8)
	71 

(39.7)
	42 

(23.5)
	2
 (1.1)
	179
 (80.9)

	Note: PTB=Pulmonary TB, SPPTB=Smear positive pulmonary TB, SNPTB=Smear-negative pulmonary TB, EPTB=Extra Pulmonary TB, MDR-TB= Multidrug resistant TB, Freq= Frequency, M=Male, F =Female
  4.1.6. Detection rate of smear positive PTB among all pulmonary TB cases 



Attempts were made to investigate the case detection rate of smear positive TB (smear positive pulmonary TB diagnosed) among pulmonary TB during the past five years. From the total of 175 PTB patients 79 cases were SPPTB, among these (57%) males and (43%) females were smear positive and from 96 SNPTB cases consisting of (55.2%) males and (44.8%) females were registered. In addition, the rest 44 (19.9%) were extra pulmonary TB. In this study the trend in year-specific case detection rate of SPPTB was 15 (36.6%), 16 (47%), 10 (28.6%), 17 (54.9%) and 21 (61.8%) from 2014-2018 respectively. This result showed trend of case detection rate also slightly increase. The average case detection rate (CDR) of the study site was (45.8%) (Table 7).
Table 7: Case Detection Rate (CDR) of smear positive PTB among pulmonary TB from (2014-2018)  
	Years 
	                                          PTB

	
	SPPTB %
	M
	F
	SNPTB %
	M
	F
	Total %

	2014
	15 (36.6 )
	9
	6
	26(63.4 )
	19
	7
	41 (23.4)

	2015
	16 (47 )
	7
	9
	18 (52.9)
	13
	5
	34 (19.4)

	2016
	10 (28.6 )
	7
	3
	25 (71.4)
	10
	15
	35 (20)

	2017
	17 (54.9 )
	6
	11
	14 (45.2)
	5
	9
	31 (17.8)

	2018 
	21 (61.8 )
	16
	5
	13 (38.2)
	6
	7
	34 (19.4)

	Total
	79 (45.8)
	45(57)
	34(43)
	96 (54.2)
	53 (55.2)
	43(44.8)
	175 (79.2)


Note: PTB=Pulmonary TB, SPPTB=Smear positive pulmonary TB, SNPTB=Smear-negative pulmonary TB, M= Male, F= Female
4.1.7. Treatment outcomes of TB patients attending DOTs at Debre Sina and Aremanya health centers from 2014-2018
The treatment outcomes of 221 tuberculosis cases are shown in (Table 8). One hundred ninety one (86.5%) successful treatment outcomes (treatment completed plus cured) was achieved of the cases in this study among these 66 (29.9%) were cured and 125 (56.5%) were treatment completed. Of the total of successfully treated patients 97 (50.8%) were males and 94 (49.2%) were females. The year specific treatment success rates of the health centers was 83%, 86%,  85%, 91.3%  and 87.1%  from 2014-2018 respectively. The higher ranges were (91%) in 2017 and lower range were (83%) in 2014 and the average treatment success rate of tuberculosis patients were found to be 86.5%. Whereas, only 1 (0.45%) treatment failure, 16 (7.2%) deaths, 9 (4%) transferred out and 4 (1.8%) lost to fallow up totally, 30 (13.5%) were recorded from unsuccessful treated patients. In this study, the highest deaths rate 4 (25%) were recorded in the year 2017 and 2018 and highest transfer out 4 (50%) were in 2014. Although the overall death rate recorded in the study area was 16 (7.2 %) over the period of 5 years. Regarding to defaulted cases in the study area, there was no any cases that recorded as treatment default from 2014 to 2018 (Table 8).
      Table 8: Treatment outcomes of TB patient attending (DOTs) at the study sites

	Year
	Successful treatment
	Sex
	Unsuccessful  treatment

	
	C  Freq/ %
	Com

Freq/ %
	C+ Com Freq /%
	M
	F
	Died Freq/%
	L  %
Freq
	T  %
Freq/
	F %
Freq

	2014
	11(16.7)
	33(26.8)
	44 (83)
	24
	20
	3 (18.7)
	2
	3 (37.5)
	1

	2015
	14(21.2)
	23(18.3)
	37(86)
	23
	14
	2 (12.5)
	0
	4 (50)
	-

	2016
	6 (9)
	28 (22)
	34 (85)
	16
	18
	3 (18.7)
	2
	1(12.5
	-

	2017
	17(25.7)
	25 (20)
	42(91 3)
	15
	27
	4 (25)
	-
	-
	-

	2018
	18(27.3)
	16(12.8)
	34(87.1)
	19
	15
	4 (25)
	-
	1
	-

	Total
	66(29.9)
	125(56.5)
	191(86.5
	97(50.8)
	94(49.2)
	16(7.2
	4(1.8)
	9 (4)
	1(.45)

	Note: C= Cured, Com= Completed, L=Lost to follow up, T=Transfer out, F=Failure,  N =New,   R=Relapsed, Freq= Frequency 
   4.1.8. Type of TB cases at Debere sina and Armanya health centers from 2014-2018
In this study from the total of 221 TB cases 205 (92.8%) were new cases (X2= 11.628, P-value= 0.009) (Table 10). New TB cases were significantly associated with all form of TB and 16 (7.2%) relapsed case were registered. Year-specific prevalence of relapsed TB case was 3 (18.8%) 1 (6.25%), 4 (25 %), 3 (18.8%) and 5 (31.2%) for the year 2014-2018 respectively. The highest relapsed case was recorded in 2018, 5 (31.2%) and the lowest case was recorded in 2015, 1 (6.25%) (Table 9).  

Table 9:  Five years prevalence of TB cases at the study cites

Type of cases

Years

Total

2014        

2015

2016

2017

2018

New

 50 (24.4)

42 (20.5)

36 (17.5)

43 (21)

34 (16.5)

205 (92.8)

Relapsed

3 (18.8)

1 (6.25)

4 (25)

3 (18.8)

5 (31.2)

16 (7.2 )

Table 10:  Associations of various risk factors with different Tuberculosis form


	Variables
	Freq and %
	PTB
	EPTB
	MDR-TB
	X2
	P-value

	Sex

Male

Female

Total
	116 (52.5)

105 (47.5)

221
	98

77

175
	17

27

44
	1

1

2
	4.309
	0.230

	Age category

0-14

15-44

45-65

>65
	9 (4.1)

137 (62)

55 (25.3)

19 (8.6)
	3

107

48

17
	5

29

8

2
	1

1

0

0
	26.110
	0.002

	HIV status

Reactive

Non-reactive
	42 (19)

179 (81%)
	40

135  
	2

42
	0

2
	9.534
	0.023

	Patient type

New

Relapsed
	205 (92.8)

16 (7.2)
	159

16
	44

0
	2

0
	11.628
	0.009

	Resident

Urban

Rural
	125 (56.6)

96 (43.4)
	103

72
	20

24
	2

0
	4.709
	0.194




Note: - X2=Chi-square, P- value and Freq= Frequency 
5. DISCUSSION 
Tuberculosis is a threat to human and animal health causing mortality, morbidity and economic losses in the world, particularly in developing countries (Pal et al., 2014. The retrospective data analysis showed that out of all forms of TB registered in the last five years was males comprised of the higher proportion of TB compared to females but the difference was not statistically significant. This is consistent with other reports of the studies conducted in different part of the country, Gambella (Jemberu et al., 2017; Demeke and Legesse, 2013) Sidama Zone (Dangisso et al., 2014), Gonder (Kassu et al., 2007) and the report of World Health Organization (WHO, 2013). According to Neyrolles (2009) various factors possibly contributing to the sex bias in TB  such as sociocultural component (income and stigmatization awareness), behavioral components (smoking, drinking of alcohol and drug abuse, exposure to toxic dusts at the working place, traveling more frequently, dirty differences) and biological components, sex hormones. 
The present study indicated that the higher prevalence of PTB cases than EPTB cases. This result is in agreement with clinically diagnosed as pulmonary tuberculosis (PTB) and extra-pulmonary tuberculosis (EPTB), contributing to 80% and 20% of the TB infections, that patients suffer from them, respectively (Randal, 2016), with other retrospective study conducted in three public hospitals (Ataye, Debre Berhan, and Mehal Meda) were, PTB 598 (80.9%) and EPTB 129 (17.5%) (Solomon et al., 2017). 
The present study showed the overall proportion of EPTB 44 (19.9%)) was in agreement with, the proportion of three public hospitals 17.5% (Solomon et al., 2017), outside the country Accra in Ghana, 21.8% (Sally-Ann, 2019) but lower than proportion of EPTB in Nekemte 45.2% (Ajema, 2015).
Tuberculosis most frequently affected the age group between 15- 44 years in both sexes and in both form of TB. The highest prevalence of TB case occurred in the age group of 15-44 (X2 =26.110, P-value =0.002), age is significantly associated with different form of TB. This finding is similar with various study, Gambella (Jemberu et al., 2017), Nekemte (Ajema, 2015) Bahir Dar (Biadglegne et al., 2013), Gonder (Kassu et al., 2007), Metehara hospital (Yohans et al., 2012) and (WHO, 2012). Other study showed TB cases occur predominantly among young adults (15-49 years) where approximately 6-8 million cases were in the economically most productive age group (15- 49 years old) (Joneson and Ellner, 2000). 

The possible reasons might be more TB patients were reported in the age group 15-44 is sexually active may be co-infected with HIV, which is a risk factor for TB, highly movable (high chance of getting contact with PTB cases), drinking of alcohol, chewing of khat, cigarette smoking and the like. These conditions may make the situation serious; people will get TB and transmit TB.

The data also showed the prevalence of TB cases in children the age group 0-14 was very low. This is in agreement with other reports in Nekemte (Ajema, 2015; Eyasu et al., 2012) and Ruwanda (Muvunyi et al., 2010). It might indicate BCG vaccination provides a certain degree of protection against serious forms of TB, especially amongst children (Cole and Cook, 1998).
 In this study the prevalence of all forms of TB was higher in urban than TB patients that were living in rural areas. But the difference was not statistically significant. This finding is in agreement with the study conducted in Gambella regional hospital within five years (2006-2010) out of a total 2,303 TB patients, 1798 were from urban and 721 were from rural areas (Jemberu et al., 2017). Other reports from Debre Brehan referral hospital 72.7% TB patients were from urban and 27.3% from rural areas (Fridie, 2016) as well as disagree with report of (Hamid, 2016). The result was indicates urban people had higher risk of having TB than rural areas in this study site. The possible reasons of more TB patient in urban than rural areas could be because of overcrowding, poverty, drug, malnourished and HIV infection (Cambanis et al., 2005). 
Several factors in the shelter environment can influence the likelihood of MTB transmission including crowding and the state of ventilation system. It appears that the absolute number and population density of persons sharing the same breathing space is important. If all other factors are constant, the size of the shelter population is directly proportional to the likelihood that someone with infectious TB will be present and that someone else will become infected (CDC 2005).
The finding of this study indicated that the overall annual trends of TB in the last five years (2014-2018) were observed to fall gradually. This is also similar to the report of (WHO, 2018), Yirga Chafe Health Center (Fikadu, 2015), Nekemte (Ajema, 2015) and also Dire Dawa Hospitals (Gashaw, 2013). The probable reasons for the overall falling down of annual prevalence of all forms of TB might be due to continuous implementation of DOTS, increased availability of health facilities and health service delivery increment and increased awareness by the public about the disease in the study area. 
In the present study the prevalence of TB/HIV co-infection showed an increasing trend from 2014-2017 which then decreased in 2018 at Debre Sina and Armanya health centers. In this study the overall prevalence of TB/HIV co-infection was found to be 42 (19%) X2=9.534, P-value= 0.023), HIV/ADIS is significantly associated with Tuberculosis. which is consistent with the reports of other studies, Gambella zone 24% (Jemberu et al., 2017) 18.7% (Ajama, 2015),  Dire Dawa 24.8% (Gashaw, 2013) Oromia region, 21% (Deribew et al., 2009),  but much less than the study conducted in Debre Brehan zone 28.9% (Firdie et al., 2016) and WHO estimate (36%) in Africa (WHO, 2016) and also much higher than the national rate of TB/HIV co-infection 11% in Ethiopia (Global TB report, 2014). 
In this study among the HIV positive TB patients, 15 (35.7%) were smear positive and 25 (59.5%) smear negative. The probable reason of increasing smear negative diagnosis in TB/HIV co-infected patient is that diagnosis of smear positive TB disease in HIV infected person is difficult because patients with HIV associated TB have less bacilli in their sputum than do HIV uninfected patients with PTB (FMOH, 2008). This may be one reason for proportion of low smear positive PTB record. 

In the present study year-specific case detection rate of SPPTB showed increasing tendency. But still the 5 years average case detection rate (CDR) of Debere Sina and Armanya health centers was low (45.8%) compared to global target of 70% by 2015 (WHO stop TB Report, 2010). This result supports the study that was conducted in Nekemte (Ajema, 2015), Ethiopia (Global TB report, 2014). But much higher than the case detection rate of Tigray 26%, Amhara 23%, Somali region and Benshangul 19% (FMOH, 2016) and much lower than the high CDR in Harrar 95%, Dire-Dawa 81%, and Addis Ababa 63% (FMOH, 2016). This low case detection rate in this study area could be attributed to: Non-adherence to the national diagnostic algorithm which is a common problem in hospitals contributing to the over-diagnosis of smear-negative PTB in the study areas (Mengiste et al., 2005). Poor quality (under-reading) and examination of a sub optimal number of sputum smears could partly be contributing to the high diagnosis of smear negative PTB diagnosis (Hawken et al., 2001). Therefor improving such diagnosis problems can help to increase the case detection rate of the study area which serves as one mechanism to fight TB distribution. 
According to this study, there was an increment of treatment success rate from the end of 2014 to 2018 in the two health centers. This was consistency with the trend of TSR in Ethiopia that showed in 2000 (80%), 2005 (78%), 2010 (77%), 2011 (89%) and 91% in 2012 (Global TB report, 2014). The treatment success rate in Ethiopia was increasing from 80% in 2000 to 91% in 2012, showing that Ethiopia has achieved the global target of treatment success rate before the dead line (85% by 2015). However, the achievement is not similar in all regions of the country.

The average treatment success rate of all form of tuberculosis patients was found to be (86.5%). This finding is consistent with other study conducted in different parts of the country, Oromia region Nekemte 85.5% (Ajema, 2015), Somalia 85%, Amhara 84% (FMOH, 2014) and Sidama  89% (Dangisso et al., 2014) but much lower than the study conducted in Debre Brehan 79.4% (Fridie et al., 2016). This might be due to the measures being taken in the implementation of DOTS and increasing efforts to encourage HIV screening and initiating antiretroviral therapy for TB/HIV co-infected patients that could have played a role to the increased TSR. Other possible reasons for improvement of TSR might be the increased awareness of people about the disease and treatments through health information dissemination programmes where health extension workers provide home to home instruction.

Although the overall death rate registered in the study area was 16 (7.2%) in the last of 5 years. This result was consistent with Nekemte 8.1% (Ajema, 2015), Gondar Hospital 10.1% (Belay et al., 2009). However it, is higher than the death rate of 3.7% in Addis Ababa (Belete, 2013), 1.8% in Debre Brehan (Fridie, 2016).
The present study indicated that the higher prevalence of new TB cases than relapsed cases (X2= 11.628, P-value= 0.009). New TB cases were significantly associated with all form of TB.  Presently, DOTS program was implemented in the study area but the prevalence of relapsed and death cases were generally show increment towards the end of fifth years. This finding was in agreement with research conducted in Nekemte (Eyasu et al., 2012) and North Western Shoa (Seyoum, 2007). 
The increasing in the prevalence of relapse and death rate from these studies may be an indication for increase of TB/HIV co infection. TB and HIV co-infection is responsible for increased deaths of the TB patients. Because they are more likely to die during the course of treatment, usually from causes other than TB (FMOH, 2016).
6. CONCLUSION  
The results of the retrospective study reflect, the disease was more common in male and productive age (15-44) groups. Most new infections were found to be pulmonary tuberculosis (79.2%). Generally the prevalence of TB/HIV co-infection increases from 2014-2017 and decreased in 2018. The year specific prevalence of TB was gradually declining while the relapsed and deaths cases were rising in association with prevalence of HIV in the last five years. Regarding treatment outcomes (86.5%) patients were successfully treated and the average cases detection rate (CDR) of study area was low (45.8%). 

7. RECOMMENDATION 

From this study, the following recommendations were forwarded: 

· Sex based plan is needed to overcome the more burdens of TB cases among males.

· People in age group 15-44 need awareness on safe sex and drug use to reduce the risk of acquiring TB-HIV co-infection and strengthening health extension workers in the study sites.
· To improve the case detection rate of the study area, the DOTS clinic must be equipped with necessary diagnosing instruments and making quality diagnostic and treatment services accessible to all communities of surrounding citizens. 

· The treatment success rate of the study areas was improved time to time. However, the achievement of treatment success rate should be further improved by accelerated monitoring and close follow up against lost to follow up patients and relapsed.
· Relapse and death rate were rising associated with the prevalence of TB/HIV co-infection in the study area. Therefore Strengthening TB/HIV collaborative activity is needed to reduce relapsed and death cases. 
· Generally TB elimination programmes should concentrate on the TB/HIV co-infection, reproductive age groups, males and case detection rate of Pulmonary TB in the study area
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9. APPENDIX 
Appendix 1. Data collection format of Tuberculosis patients by sex, age category, TB form, patient types and Treatment outcome. 
Legend

Form of TB             sex          Treatment outcome         Patient type     HIV-states     Age category
Smear positive -0     male   -1     cured-------1                 new------1    reactive ----1        0-14-1
Smear negative -1    Female-2     completed-2                relapsed-2   non- reactive-2      15-44-2
EPTB…………..2    Resident      dead -------3                                                                45-64-3
MDR-TB --------3     urban          lost to follow up-4                                                        > 65-4
                                Rural        Transfer out ------5                                                      
                                                      Failure--------------6
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Appendix 2: Permission letter obtained from Debre Sina health centers
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Appendix 3
 Two phase TB treatment 
 2 Month daily treatment of intensive phase

[image: image5.jpg]— Rifampicin, Isoniazid, Pyrazinamide and.
Ethambutol Hydrochloride Tablets USP

2 months Daily

P




[image: image6.jpg]



4 Month daily treatment continuation phase
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Appendix 4: Permission letter obtained from Aremanya health center
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Appendix 5: Tarmaber woreda data desk annual report of Population number (2018)
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Figure � SEQ Figure \* ARABIC �2�: Mycobacterium tuberculosis. Acid-fast stain (Accessed from CDC on 7/5/2018)
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